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Sir: 

I, Joachim Blum, declare that: 

Sche, JeTT a " 2en " ^ ^ RepUb "° ° f Gem,an * « ™*>° * Johann- 
Schelbler-Strasse 14. D-42897 Remscheld. 

I am an employee of E.|. du Pom de Nemours and Company [dm 
IracalvadaDodor of Philosophy Degree In Chemlsdy In 1988 from 
:: e :: Un ^ andaB ^^ S ^^-"^momCper,a, 

I hava worKad for DuPont from 1988 to 2002 In me Research and 
Devalopmen, Deparonen, In me 8e,d o, oinder realn syn« h es,s and active 
coa^ngs. and for DoPon, from 2002 ,o present In me Legal Department 
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Serial No. 10/677,514 
Docket No. FA1027 US NA 

1 • The August 22, 2005, Office Action indicated that claims 1-5 were rejected 
under 35 U.S.C. § 1 03(a) as being unpatented over allegedly admitted prior art 
In v ( ew of Kazama et at. (U.S. Patent No. 5,865,380). 
2. In the August 22, 2005, Office Action, the Examiner's position Is that 
Mince the previous layers of the [allegedly admitted prior artj are 
electrostatically coated, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the method of the [allegedly 
admitted prior art] by Incorporating the electrostatic rotary spraying of Kazama et 
al .n place of the pneumatic spray step to provide the advantage of a coating 
method which is more efficient and cost-effective relative to the prior art method - 
3. Applicant's claim 1 invention relates to the production of a special effect 
two-layer coating wherein at least the final spray pass of the special effect 
coating layer, that is, the special effect base coat, Is performed by an 
electrostatically-assisted high-speed rotary application using at least one high- 
speed rotary coating device comprising a high-speed rotary bell having a housing 
firmly connected to an electrode ring via a fastening device by means of a 
bearing connection. This electrode ring is rotatably positioned around the high- 
speed rotary bell and used for external electrostatic charging of the effect base 
coat spray mist and performs rotational movements about the common axis of 
rotation with the high-speed rotary bell. 

4. Attached hereto are pages 703-05 of Goldschmldt A and Streltberger H-J 
^^Mogkm^Ss^BfCoa^g Technology, Vincentz Network (Hannover 
Germany, 2003), the English translation of MSF,Handbuch LjcJ^rtecbnlk cited 
at pages 1-2 of the above-referenced application. 

5. At page 704 of the BASF Handbook, the authors state that "[i]n the case of 
effect coatings the first coat Is also usually applied with electrostatic high rotation 
bells [the first spray pass] whilst the second coat is often still applied 
pneumatically [the second spray pass] with about 30% of the necessary quantity 
of pa,nt in order to achieve the desirable high effect in the orientation of the flake 
Pigments and create easy reparability." (See the highlighted text in the attached 
copy). 

6- Also attached hereto are pages 31 9-20 of Brock T et a/., European 
Coatipq Han dbook, Vincentz Verlag (Hannover. Germany, 2000). 
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7 - At the bottom of paoe 31 q a »w 

Sm Bam£mDaJj ^ h " d - W» ° VW to •» * of page 320 of 
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10. I declare that al, statements made herain an, either based on my own 
•mowiedge and are true, or if based on information and belief a re beZZ be 
true. I also declare that all statements were made wwth u — «. 


„ „, w, „ Ud5ea on lnTormatIon and be||0f gre be(jeved to ^ 

true. I also declare that all statements were made with knowledge that willful 
false Statements, and the like, are punishable by either fine, or Imprisonment, or 
both under Section 1001 of Title 18 of the United States Code, and any such 
willful false statements may jeopardize the validity of either the patent application, 
or anv Datent Issuina thereon. y^f S/ 


or any patent Issuing thereon. 
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j. Aa/ia/looS * 



£achlm"Blum, Ph.D. 
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Cleaning 

Before the topcoat is applied, a meticulous cleaning cycle is absolutely essential The process is 
always completed by blowing off with ionised air (to combat electrostatic attraction of dust) and by 
the "emu zone", Jn which rotating rollers covered with emu feathers (which have favourable 
electrostatic properties over very largo surface areas) collect even the smallest particles of dust 

Application 

The topcoat material is usually applied with automatic electrostatic-assisted rapid-rotation atomisers, 
which also permit rapid, colour changes within a matter of seconds. Robots have already become 
established in certain areas H 6.9.4). However, poorly accessible areas still have to be coated by 
hand each time (using pneumatic guns), either before or after the main application process. 

The required dry film thickness (for one-coat topcoats) of 35 to 50 um - depending on hiding 
power - is applied in one or two spray cycles, sometimes with a short intermediate ventilation 
stage. It is then stoved in the topcoat drier at 130 to 140 °C (depending on the binder system). 

Mu)tl-coat topcoating 

The one-coat topcoat process described above is now virtually only used for plain colours, and 
here too two-coat or multi-coat systems are increasingly taking over because of their greater 
durability and enhanced appearance, it consists In tbe application of a colour-giving base coat 
which is then covered by a dear coat (Fig, 7.3). This process makes even, plain colours more 
attractive, with greater visual "depth' and a substantial improvement in durability. 

One-coat metallic coatings, in particular, are now almost never used, specifically because of their 
disadvantages in terms of weather resistance and repalrabltity. 

Base coat materials 

Nowadays, thanks to the benefits described above, over 50 % of all automotive assembly line 
coatings are produced with aqueous or conventional base coats. Tho base coat is applied in a 
thickness of only 1 5 to 20 um, although this leads to problems with the hiding power of some red 
and yellow shades. Tinted fillers are often used to overcome this drawback. A range of from 3 to a 
maximum of 7 differently coloured fillers can cover most requirements. 

Pearlescent base coats containing coated mica or other special effect pigments as essential pigments 
are generally not opaque and therefore require an additional base coat film as substrate, A white 
base coat Is normally used, although a dark base coat is sometimes chosen to enhance the 
interference effect ("three-coat topcoat"). Other new effect techniques, such as colouring the base 

coat or clear coat with soluble dyes or using 
fluorine-containing (highly dirt-repellent) clear 
coats are mentioned here only briefly. 
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Fig. 13: 

Construction of a three-coat automotive coating 
with two-coot topcoat 


Application processes 

Plain base coats, clear coats and also the first 
spray cycle for special effect base coats are 
applied In the same manner as one-coat 
topcoats using automatic electrostatic-assisted 
rapld-rotarlon devices, usually after pre- 
spraying of the interior by hand or by robot. In 
contrast, the second fflnaJl spray cvcie.Jui„tha 
case of metallic and pearlescent colours is 
applied almost exclusively by purely pneumatic 
methods, since rapid-rotation application would 
produce rather different, darker results that In 
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Painting and coating processes 
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. piany cases could not be reproduced m any subsequent reflnishlne work (w hich is carried out 

Both aqueous and conventional base coats are not stoved at first but receive tbeir clear roar nn tn 

Z^L ? TT?™ 1 dry ' QS CyC ' e 18 3UffiCi0nt for ^entlonal base coats; aquTous 
coats are usually dried in a combined IR/hot air zone (ohjent temperature approx. 50 -C) 


C/ear coaf materials 


^li^y™ 0 ™ ? T e ° US f " ,erS a " d ba3e Coats ' the ™nt) 0 nal clear coat became the 
ast significant source of solvent emission Involved in automotive coattag.Itis also the most difficult 

characteristics has also been required to allow a switch from solvent to water two essontSlv 
EE* T! lmrY C ° DCeptS - Nevertheles8 . the S"a. is now within roai ftZTtc SS 

SSZS^JSSZT* harden0r 9yStem5 ' P red ~^ Polvisocy^esS 
1*2 ^ ^ ^ techmques, which can be used tor the reliable and homogeneous 
mixing even of reaction components with very different viscosities. 

Both one- and twMomponetjt coatings are used as clear coats, each also increasingly as aaueous 
systems. Powdered clear coats represent a further alternative; they offer Imp^SSmen^ 

Ssner^m wiX S T ^ *° b " n n " to ,0 the deVe, ° pmem of *•* «£■ 

dispersed in water. Both powder systems are now usod in mass production. 
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Basccoat 

Solventbornc basccoat is a low-solid paint which can reach 45% solids for solid colors 
1?^=^^ ^ ^ * E -P* -* to a certain 




Solvintbome ffC : 

Watertoomw BC . 
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Solvents/NV 

2.5 

0.4 

(1) Metallic/Solid color = 60:40 
Fie. 7JJ2 




Reduction of organic solvents by waterbome basecoat* (BC) related to the nonvolatile* (NV) 

common. Compared to the solventborne baaecoats they only have a solvent content of 
appro*. 1.6%. Depending on color, basccoats arc applied in films of approx. 12 to 30 um 
dry film thickness. 

Before reaching the automatic coating machines such areas as are difficult to access arc 
precoated with the aid of robots or by hand pneumatically, these include the doors 

sill and some zones of f= ~~ — 

the engine compare 
mcnt and of the luggage 
compartment. In the 
case of robot applica- 
tion the vehicle body is 
usually stopped briefly 
in so-called "stop and 
go" mode and the ap- 
propriate hoods and 
doors are opened so 
that coating can take 
place automatically. 
This may have to be 
repeated for clearcoat Fig 

application. If applied Typical placement of bells for rvof machines and side machines 
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Coating Industries 



Fig. 7J.14 

Application of automotive top coats with high rotational 
bells and external electrodes for charging 
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manually there is no need for the 
"stop and go" mode. 
Owing to the low solids content of 
effect coatings two applications arc 
necessary at line speeds of about 
3 m/min upwards. In the case of so- 
lid-color coatings there is usually 
only one application with electro- 
static high rotation bells on account 
of the higher solids content 
Id the case of effect coatings the first 
coat is also usually applied wi|h 
electrostatic high rotation belpT 
whilst the second coat is often stjll 
applied pneumatically with abouT 
30% of the necessary quantity yf 
paint in order to achieve the desirable high effect in^c orientation of the flake pigments 
, j^d create easy reparability . To increase the efficiency of application and reduce costs 
high rotation bells, so-called micro-bells, are also being used nowadays for the second 
layer of basecoat. That achieves an effect in the coating vhich comes very close to thkt 
of pneumatic atomization, 
A Owing to the high conductivity of aqueous paints and on account of the many colo; 
usually more than 12, the electrostatic charging is pcrfon led with external electrodes. ft 
helps to avoid elaborate isolation of the paint su pply of th i large number of many coIoj 
However, development of the "cartridge'* sysiem is so far advanced that even direct 
charging systems whose technical arrangement has a perfect command of electrical 
isolation are used in production (see chapter 4.2.1). 

The arrangement of the bells is usually selected in such a Way that first of all the sides of 
the vehicle bodies arc coated and only then docj the roof ijnachine start up. Both types of 
"„ machine are capable of following the contours of the vehiile bodies within certain limits. 
. j» £■ Since the spray jet docs not have a homogeneous material distribution, the roof machine 
£ J performs motions at right angles to movement of the vehicle body in order to provide 
• the coats with greater uniformity (see chapter ' .2. 1). j 
Between the two application stages of eifect coating thine is a brief flash-off time of 
about 1 to 2 minutes. The purpose of this is to prevent |the first coat from starting to 
dissolve, as a result of which the orientation of the effcfct particles is not lost. This is 
particularly important in order to ensure reliable reproducibility of the flop effects and 
the associated color perceived. The general rule is that tHc basecoat layers subjected to 
intermediate drying should have a residual wat sr contenij of less than 10%. 
When formulating such basccoats maximum Flexibility! should be obtained by opti- 
mizing the composition of all the paint components in lorder to guarantee a uniform 
color perceived in relation to application conditions. Olwing to vehicle body shapes 
there are different distances and overlaps of sp ay jets. lit the case of colors which are 
not very robust there are significant differences to color ptoccived and effect on a single 
vehicle body. 
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Effect paints for automotive coating may be divided up into classes of metal effect 
paints with brightness flop, pearlcscent effect paints with slightly changing cole r flop 
and color flop paints with a considerable color change. 

The colors perceived, which arc dependent on the angle of viewing, are created 1 
physical principles. Metal effect paints reflect the incident light depending 
precision of the positions of the aluminium flakes more or less efficiently and 
create a light-dark effect. Color flop paints require flakes which are provided wife 
or more oxide coatings with a varying refractive index. This then creates an 
dependent color on account of interference caused by certain wavelength i 
Pearlcscent effect paints have less effect, which comes about in a similar way to that of 
natural mother of pearl (sec chapter 2.1.3). The combinations of all pigment c \ 
permit a whole host of new colors perceived (see chapter 3.2.4). 
For the necessary quality control and for maximum precision when defining the 
specification optical multiangle measuring instruments are meanwhile state of ti c art 
Nevertheless, owing to the problems already described due to the shape of vehicle t odjes 
and dependence on application, visual inspection is still performed at the vehicle 
manufacturer's (see chapter 3.2.4). 

Clearcoats 

After application of basecoats the vehicle body passes through a short intermediate 
drying aonc, so-called 'flash off". The conditions are sucb that downline clcsrcoat 
application exerts no influence or only a minimal influence on color and effects 
of basecoats. Usually the parameters arc as follows: 50 - 70 °C object tcmpcratu^ j 
3-5 minutes. As is the case in most drying zones, infrared lamps are also used b itc 
speed up heating and shorten the zones. Infrared lamps essentially heat up the cc ating 
and not the vehicle body so the cooling zones can also be smaller (see chapter 4.'l.l). 
The clearcoats chiefly and increasingly used nowadays arc two-component acrylic j-esin- 
bornc bases, which are cured with polyisocyanatcs (see chapter 2.1.1). The mixing of 
the two components in the proportion of 3:1 to 5:1 is performed in the gun o:: bell 
just before atomization. Together with the dried basccoat curing is performed at ibout 
130 °C - 150 °C to create a durable film. 

One-component clearcoats used in addition to the two-component ones are also acrylic 
rcsin-bascd and they contain melarnine resins or blocked isocyanatcs as cross-Ik Jeers, j J 1 
The baking conditions arc comparable with those for 2-component clearcoats. 
The film thicknesses are 40 to 50 ^m. They are crucial for the brilliance, j 
and appearance of the coating applied. In particular, it is important to observe thi j 
thicknesses on the vertical surfaces without tendency to Sag. This is one of the important 
requirements for ensuring that the difference in orange peel is not too large between I 
horizontal surfaces (small) and vertical surfaces (large). Thixotropic agent or j 
pseudoplastic behaviour constitute the formulation bases for clearcoats which i 
applied reliably. This viscosity characteristic is achieved either with additives oi 
special resin combinations (sec chapter 2.1.4). 

The one-component and two-component types of paint are dissolved in solvent alnd i 
high solid systems they can reach a solids content of up to 65%, as achieved particularly 
in North America by optimising the resins and improving the dissolving power of 1 11 the 
paint components (see chapter 5.6.1). The North American coatings industry has been 
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